This paper aims to review a number of studies on macroeconomic factors and stock returns. All of the macroeconomic variables are classified into four groups: variables reflecting general economic conditions, variables related to interest rate and monetary policy, variables concerning price level, and variables concerning international activities. Furthermore, various studies on macroeconomics factors and stock returns have employed different methodologies based on their purposes and interpretations. Although the results are mixed, most studies have shown evidence that there are significant relationships between macroeconomic variables and stock returns.
Introduction
Studies on the factors that affect stock returns represent one popular area of financial research. Among the various factors, macroeconomic factors are widely used in those studies. This paper aims to review researches that examine the relationship between macroeconomic variables and stock returns in terms of the variables and methodology used in those studies.
The macroeconomic variables used in each study are different based on the purpose of those studies. Those macroeconomic variables can be classified into four groups. The first group reflects general economic conditions such as employment level and the industrial production index. The second group includes variables concerning interest rate and monetary policy. Those variables include interest rate, term spread, default spread, etc. The third group of variables focuses on price level, which can be general price level and inflation rate or the price of key assets such as oil prices. The last group is the variables involving international activities such as exchange rate and foreign direct investment. Some studies examine macroeconomic factors in general and include many macroeconomic variables, whereas some studies have focused on specific variables or groups of variables.
The methodology in these studies varies based on their purpose of the study. Some studies use the multiple regression technique, while some papers use more advanced models, such as the like Vector Autoregression (VAR) technique or the co-integration technique. These techniques can be interpreted in broader ways, for example, in terms of the lead-lag relationship or long-term perspective. Some studies shift their focuses to the volatility clustering concept and use the GARCH model or GARCH-family models to capture the time-varying volatility of stock returns. However, some studies focus on the announcement effect of macroeconomic news such as with monetary announcement. These studies have used the event-study approach instead of general time-series data.
The paper is organized into 4 sections, including this introduction section. Section 2 presents a review of the macroeconomic variables used in studies about macroeconomic factors, and section 3 explains the various methodologies used in those studies. Finally, section 4 will be the concluding remarks that will summarize the main ideas of the paper.
Macroeconomic Variables
In order to examine the relationship between macroeconomic variables and stock returns, some studies use various macroeconomic variables to examine which factors have the critical impacts to stock returns. Chen, Ross, and Roll (1986) have used empirical evidence to extend other risk factors besides the notion of equity market risk premium introduced in the Capital Asset Pricing Model or CAPM (Sharpe, 1964; Lintner, 1965; Mossin, 1966) . They used various macroeconomic shocks, including the industrial production index, inflation, risk premium or default spread, and term structure as additional factors in the market model as in CAPM. They found that these macroeconomic factors can significantly explain stock returns and that these factors are useful in asset pricing.
However, some studies have focused on specific areas of macroeconomic variables. The most popular area is monetary policy. Patelis (1997) for example examined the role of monetary policy in predicting stock returns. The variables in this study, including the Federal fund rate and default spread, can significantly predict stock returns in both a short-horizon and long-horizon analysis.
All of the macroeconomic variables used in these studies will be classified into four groups, which are variables reflecting general economic conditions, variables related to interest rate and monetary policy, variables concerning price level, and variables related to international activities.
Economics Conditions
The variables in this group capture general economic conditions and can be used as a proxy for cyclical factors. The direct measurement for economic condition is the growth rate of gross domestic products or national output. This economic growth reflects the change in real economic activities and also reflects the people's income level. Hess (2003) documents the co-integration between stock price and macroeconomic factors, including the gross domestic products in the Swiss stock market. Moreover, the variance decomposition in his study revealed the importance of the gross domestic products variable in explaining stock prices, especially regarding the cyclical sectors such as electricity, utilities, and metallurgy.
Many studies use the industrial production index as a proxy for economic conditions. The growth of production index will be consistent with the average growth of firms' sales and cash flows. Therefore, the industrial production index should be useful in the asset pricing model (Chen, Ross, & Roll, 1986) . Humpe and Macmillan (2009) used a co-integration analysis and found that there is a positive relationship between the industrial production index and stock prices in both the US and Japanese market.
Another variable used as a proxy for economic conditions is employment rate. Sing, Mehta, and Varsha (2011) examine the relationship between macroeconomic variables and stock returns in Taiwan. They found that employment rate was insignificant, whereas gross domestic product was significant. In general time-series studies, employment rate is not popular compared to the industrial production index. The industrial production index can be a better proxy for economic conditions in general. However, in specific areas such as the real estate sector, the industrial production index is not a good candidate for the cyclical factor; in that case, employment level will be used instead (Brooks & Tsolacos, 1999) .
Gross domestic savings are another variable related to economic conditions. Total saving amounts can contribute to the future growth of gross domestic products or national outputs. Pal and Mittal (2011) have studied the macroeconomic factors in the Indian capital markets and have included gross domestic savings as one of the macroeconomic variables. However, the result reveals that this variable has insignificant impacts on stock returns.
In event studies concerning macroeconomic news announcements, the announcement about employment level has a significant impact on stock returns rather than the industrial production index or gross domestic product. Boyd, Jagannathan, and Hu (2005) have studied the effect of unemployment announcements on stock prices. They found that the announcement of rising unemployment can significantly affect the stock market. Flannery and Protopapadakis (2002) found that employment announcements can affect the conditional volatility of the stock market, whereas the announcement of gross national product and industrial production are insignificant.
Interest Rate and Monetary Policy
The variables in this group are related to interest rate and monetary policy. Studies on interest rate and stock returns were populated in financial research before the popularity of the macroeconomic model. Stone (1974) proposes a two-index model as an extension of the single-index market model by adding interest rate measured by returns from the debt market. Thereafter, this model was very popular for measuring the returns of financial institutions like commercial banks. Lynge and Zumwalt (1980) provided evidence to support Stone's two-index model by showing that commercial banks stock returns can be explained by interest rate. However, more recent research using volatility clustering, such as EGARCH, shows contradicting results, as interest rate cannot significantly explain commercial bank stock returns (Joseph & Vezos, 2006) . Park and Choi (2011) show that in addition to commercial bank stock returns, insurer stock returns are also significantly affected by interest rate.
In general, studies about interest rate will use yields on government securities as the proxy of interest rate level. Vol. 5, No. 8; 2012 However, some studies focusing on monetary policy will use the central bank's key policy rate instead. Prather and Bertin (1999) have studied stock returns predictability regarding the Federal Reserve announcement of discount rate change. They show evidence that the information about discount rate change can predict stock returns movement. Li, Iscan, and Xu (2010) use the US's Federal fund rate and Canada's overnight rate, which are key policy rates, to study the effect of policy shock on stock prices. Stock returns are affected by monetary policy shocks in both countries, whereas the effect in the US is more pronounced than in Canada. They have addressed this difference in relation to the level of stock market openness. Durham (2003) uses the discount rate from 16 countries to study the effect of monetary policy on stock returns; however, the evidence shows that the relationship between monetary policy and stock returns is weak and insignificant. Chang et al. (2011) conducted a study about monetary policy and stock returns using the Federal fund rate. They found that the Federal fund rate had little effect on stock returns but the effect was more pronounced for returns on the REIT. Some studies have used other interest rates, such as LIBOR or LIBOR futures, to be the proxy of change in interest rate level. Gregoriou et al. (2009) used 3-month Sterling LIBOR futures as the proxy for monetary policy shocks in the UK market. They found a negative relationship between interest rate changes and stock returns before the credit crisis period; however, the relationship reversed to a positive one during the credit crisis.
Some studies concerning monetary policy use the level of money supplies. Chen (2007) for example used money supply (M2) growth rate and change in the Federal fund rate to study how monetary policy variables affect stock return. Chancharat, Valadkhani, and Havie (2007) used money supplies (M2) to study the impact of macroeconomic factors on stock returns in Thailand. The result from their GARCH-M model reveals that money supplies have no impact on stock returns.
Other variables related to interest rate are term spread and default spread. Term spread, which represents the term structure variable in many researches, is the difference between the yields on long-term and short-term government securities. Chen, Ross, and Roll (1986) have suggested that this variable is the measurement of unanticipated returns on long-term bonds. Czaja and Scholz (2007) used the term structure model to examine the relationship between interest rate change and stock returns. They summarized that the negative effect of the slope of term structure or term spread on stock returns varies among industries. The automobile and utilities industries, which are industries that depend on large initial capital investment and long-term financing, are more sensitive to the term spread.
The default spread is the difference between yields on risky corporate bonds and yields on government bonds. Chen, Ross, and Roll (1986) have measured this default spread according to the difference between yields on low-grade bonds and government bonds. This variable measures the risk aversion level. They also show evidence of a positive relationship between this default spread (risk premium) and stock returns.
Price Level
This group of variables involves price level. In general, the consumer price index is the most popular measurement of general price level and inflation. Chen, Ross, and Roll (1986) measured this inflation level according to two separate variables. The first variable was unexpected inflation, which is the difference between actual inflation and expected inflation rate. The actual inflation rate is derived from the percentage change in the consumer price index. The other variable is the change in expected inflation. This change in expected inflation reflects the inflation forecasting from other economic factors. These authors also document a negative relationship between both inflation variables and stock returns. Adrangi, Chatrath, and Raffiee (1999) found that both unexpected inflation and expected inflation had a negative relationship with stock returns in Korea. Kutan and Aksoy (2003) have studied the effect of inflation stock returns in Turkey. They used not only contemporaneous but also the lagged inflation rate in their EGARCH model and found that there was a positive total effect of inflation on stock returns. However, inflation changes at a higher rate than average stock returns. Kolluri and Wahab (2008) use an asymmetric model to examine the relationship between expected inflation and stock returns. They found that a negative relationship exists during low inflation regimes whereas there is a positive relationship during high inflation regimes.
Some studies have focused on oil prices, which is a critical asset in both the production and consumption process. It is also a proxy for cost-push inflation. Faff and Brailsford (1999) have shown evidence for Australian equity return sensitivities in relation to oil price changes. These sensitivities vary across industries, such as with the negative effects of the oil and gas industry but negative effects regarding the paper, packaging and transportation industries. Kilian and Park (2009) have studied the effect of oil price shock on stock returns by separating oil price shocks into demand shocks and supply shocks. They found that only oil demand shocks have a significant impact on stock returns. Fedorova and Pankratov (2010) Buyuksalvarci (2010) has included gold prices as another macroeconomic variable in examining their impact on stock returns in Turkey. However, the results reveal that the effect of gold prices is insignificant, whereas other macroeconomic variables are significant.
International Activities
Globalization makes international activities become more important. Exchange rate is one of the most important factors in this group, especially for the countries that depend to a great extent on international trading activities. Maysami, Howe, and Hamzah (2004) have studied the relationship between stock returns and macroeconomic variables, including exchange rate in Singapore. They found a significantly positive relationship, which can intuitively be explained by the high level of international trade of Singapore.
In other studies, other variables, such as foreign direct investment or foreign exchange reserves, have been included. Adam and Tweneboah (2008) have examined the effects of macroeconomic factors on stock price movement in Ghana. They included foreign direct investment and exchange rate in the macroeconomic factors. They found the importance of foreign direct investment regarding stock price movement during short periods. However, in the long period, interest rate and inflation rate play more significant roles. Mohammed et al. (2009) used foreign exchange reserve and foreign exchange rate together with other macroeconomic variables to study stock returns in Pakistan. They found that both foreign exchange reserve and foreign exchange rate were more significant compared to other macroeconomic variables.
Review of Methodology

Regression Models
The multiple regression technique is one of the most popular techniques in econometrics. The regression analysis can be used to examine the relationships among variables. The multiple regression models are as follows. where y i is stock returns and x i represents j number of macroeconomic factors used in the study. This multiple regression technique can be simply interpreted concerning whether a set of macroeconomic variables has a relationship with stock returns.
However, the capital asset pricing model (Sharpe, 1964; Lintner, 1965; Mossin, 1966) suggests that stocks should be priced by systematic risk or Beta measured by the movement between stock returns and market portfolio returns. This implies that stock returns can be solely explained by a single factor, which is the market equity risk premium. However, many scholars have proposed an extension of this and this becomes the multi-factor model, as follows:
where R i is excess return on stocks, which is the difference between stock returns and risk-free rate. RM i is the market factor measured by the market equity risk premium. F i are other factors having an impact on stock return in addition to the market factor.
One of the notable multi-factor models is the model proposed by Chen, Ross, and Roll (1986) which shows empirical evidence for the Arbitrage Pricing Theory (Ross, 1976; Roll & Ross, 1980) . In their model, other factors used in the study are macroeconomic factors, including the industrial production index, term spread, default spread, expected inflation, and unexpected inflation. These macroeconomic factors have become the mainstream of later studies on macroeconomic and stock returns.
Another possible method as an extension of the regression model is quantile regression. In normal regression, the relationship is examined based on the mean value, whereas quantile regression examines the median and other quantiles instead. Chen, Wang, and Cheng (2009) used the quantile regression technique to examine the relationship of stock prices and exchange rate. They found a negative impact of exchange rate on stock returns in most of quantiles; however, the impact of stock returns on exchange rate was insignificant at most quantiles.
Volatility Clustering and the GARCH-family Model
Stock markets are characterized by time-varying volatility, which is formally captured by Autoregressive Conditional Heteroskedastics or the ARCH model (Engle, 1982 
where h t is the conditional variance of the residual from mean equation. ε 2 t-1 represents ARCH term, and h t-1 represents the GARCH term. The coefficient of the ARCH term can be interpreted as short-term volatility persistence, whereas the coefficient of the GARCH term is interpreted as long-term volatility persistence.
Some studies use an extension of the GARCH model, which is known as GARCH-M or GARCH-in-Mean as follows. 
where h t is the conditional volatility term in the mean equation. Theconditional volatility is included in the mean equation in order to capture the risk premium, which should be priced by rational investors (Engle, Lilien, & Robins, 1987) . Chancharat, Valadkhani, and Havie (2007) used the GARCH-M model to study macroeconomic factors in relation to stock returns in Thailand and found evidence of volatility clustering as represented in the GARCH-M model. However, the effect of time-varying volatility may not be symmetric. For example, the high volatility may be more persistent during a bear market than a bull market. Nelson (1991) proposed Exponential GARCH or the EGARCH model, which allows asymmetric responses of conditional variance. The EGARCH specification is as follows. (5) where α and γ are used to capture the asymmetric effect in the conditional variance. Kutan and Aksoy (2003) have used EGARCH in their study of the inflation effect on stock returns in Turkey and found that there was a positive total effect of inflation on stock returns.
Dynamic Model and Long-term Relationships
Some studies have used Vector Autoregression or the VAR model, which is a multivariate model of the well-know univariate time-series model, Autoregression or AR model. The VAR model as made popular by Sim (1980) . The specification of this model is as follows.
where Y t represents the vector of all variables with the dimension of n by 1, where n is the number of variables used in the study. Y t-j is the vectors of the j-th lag variables with dimension n by 1. C is the vector of constant term. A j is the coefficient matrix for the lag variables vector with the dimension of n by n. If we simplify the above VAR specification for 2 lags and 2 variables, the system of equations for VAR (2) with two variables is as follows. There are numerous advantages of using the VAR model over multiple regression models. The VAR model, for example, is a dynamic model, whereas the normal multiple regression model is a static model and can capture only the contemporaneous relationships among variables. However, the VAR model can examine the lead-lag www.ccsenet.org/ibr International Business Research Vol. 5, No. 8; 2012 relationships among the variables in the model. The most popular method is known as the Granger Causality Test proposed by Granger (1969) . This test can help to make conclusions about the predictability of whether macroeconomic variables can be used to predict future stock price movement or whether stock returns can be used to predict future macroeconomic conditions. Asai and Shiba (1995) have shown evidence that macroeconomic variables have Granger-caused stock returns but they found no evidence that stock returns Granger-caused macroeconomic variables in Japan. Hondroyiannis and Papapetrou (2001) have also documented a similar direction of the relationships for the stock market in Greece. However, Tangjitprom (2012) found the opposite result, as stock returns Granger-cause most macroeconomic variables in Thailand.
Furthermore, the VAR model can be extended to further analysis, such as variance decomposition and the impulse response function. Variance decomposition decomposes the variation of stock returns sensitive to each macroeconomic variable in the model. The impulse response function can be used to show how stock returns are sensitive to the change in each macroeconomic variable. Patelis (1997) used the variance decomposition technique to examine the effect of monetary policy on excess returns on stocks. Li, Iscan, and Xu (2010) used both variance decomposition and the impulse response function to examine the monetary policy shocks in relation to stock returns in US and Canada.
Some studies have employed co-integration techniques to examine the relationship between stock returns and macroeconomic variables. Co-integrated variables have shown a common stochastic trend, which can be used to represent a long-term relationship. Engle and Granger (1987) have formulated the co-integration concept and proposed the formal test of co-integration, which is known as the Engle and Granger two-step method. Engle and Granger's co-integration test can be used to examine the co-integrations among two or more variables. However, in case of more than two variables, it is possible that there will be more than one co-integration vector. Johansen and Juselius (1990) have proposed a testing procedure that can capture the existence of more than one co-integration vector. The result of Johansen and Juselius's work can capture the number of co-integration vectors among variables.
In most studies concerning the dynamic and long-term relationship between stock returns and macroeconomic variables, the Vector Autoregression and co-integration methods are employed together. If there no co-integration vectors exist among variables, the normal Vector Autoregression or VAR model will be used. However, if there is one or more co-integration vectors, the Vector Error Correction Model (VECM) will be employed instead of the normal VAR model. For example, Hess (2003) found evidence of co-integration vectors among stock returns and macroeconomic variables in Switzerland and employed the VECM to analyze the effect of macroeconomic variables on stock markets using variance decomposition.
Event Studies
Unlike general time-series data analysis, event studies have focused on the change surrounding specific events. The effect of specific events will be included in stock price changes immediately and should be measured around those events (Brown & Warner, 1980; Mackinlay, 1997) . The event-study methodology has become popular in financial researches since the study of Fama, Fisher, Jensen, and Roll (1969) . In this context, event studies will be used to examine the effects to stock returns during the event of macroeconomic news. The most popular macroeconomic event is the announcement of monetary policy by the Central Bank. Prather and Bertin (1999) have studied the stock return movement surrounding the Fed announcement of discount rate changes.
Other popular studies concerning macroeconomic news announcements are announcements about employment level. Flannery and Protopapadakis (2002) found that announcements about employment level can significantly affect stock market volatility, whereas the announcements of other variables such as gross national products or industrial productions are insignificant. Boyd, Jagannathan, and Hu (2005) found that the announcement of rising unemployment can significantly affect the stock market.
Some studies on macroeconomic factors use the event studies method by measuring the impact on stock returns surrounding macroeconomic news announcements by separating local and global news. For example, Buttner, Hayo, and Neuenkirch (2012) studied the effect of macroeconomic news on the stock market markets in Czech, Hungary, and Poland and found that news about European countries has a greater impact than news from the US.
Concluding Remarks
According to numerous studies on the macroeconomic factors and stock returns, the results are mixed and they cannot be directly comparable. This is because different studies have employed different methodologies and can be interpreted in different ways. Nevertheless, most studies show evidence to support the notion that there is a relationship between stock returns and macroeconomic variables from both short-term and long-term www.ccsenet.org/ibr
International Business Research Vol. 5, No. 8; 2012 perspectives. However, this interpretation needs to be made with caution, as most of studies have shown that only little variation in stock returns can be explained by those macroeconomic variables.
Another issue in the interpretation of this relationship is whether it is a contemporaneous or lead-lag relationship. Many studies on the factors that affect stock returns would like to examine stock return predictability. In other words, the change in macroeconomic variables can be used to explain future stock returns. However, the existing results of this implication are mix. Many studies have shown that macroeconomic variables can be used to explain future stock returns (Asai & Shiba, 1995; Hondroyiannis & Papapetrou, 2001) . However, some studies have shown the reverse of this relationship, as stock returns can be use to predict future macroeconomic variables (Tangjitprom, 2012) . One example of this relationship is from the study of Henry, Olekalns, and Thong (2004) , who have employed a non-linear model to show evidence from 27 countries that stock returns are useful in predicting output growth.
